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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 3-6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Holmqvist (US 5220275). 

With respect to claim 1 , figure 3 of Holmqvist discloses a phase comparator 
circuit (31 , 32, 33, 34, 35 and 36) for operating with a clock signal (reference clock) 
whose period is 2 times the unit time width of an inputted data signal (input signal), said 
phase comparator circuit characterized in that; said data signal is inputted to a first latch 
circuit (31) and a second latch circuit (32), said first latch circuit performs the latching 
operation thereof with a first clock signal (reference clock), and said second latching 
circuit performs the latching operation thereof with the second clock signal, as being an 
inverted clock signal of said first clock signal; the output of said first latching circuit is 
inputted to a third latch circuit (33), the output of said second latch circuit is inputted to a 
fourth latch circuit (34), said third latch circuit performs the latching operation thereof 
with said second clock signal, and said fourth latch circuit performs the latching 
operation thereof with said first clock signal; and an exclusive OR (35) of the output 
from said second latch circuit and the output from said third latch circuit is used as a first 
phase error signal, and an exclusive OR (36) of the output from said first latch circuit 
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and the output from said fourth latch circuit is used as second phase error signal. 

With respect to claim 3, Figure 3 of Holmqvist discloses a phase comparator circuit 
(31, 32, 33, 34, 35 and 36) for operating with a clock signal whose period is 2 times the 
unit time width of an inputted data signal (Input signal), said phase comparator circuit 
characterized in that; a first phase error signal, representing the phase difference 
between the transition point of said data signal (Input signal), and the rising edge of a 
first clock signal as the pulse width, is outputted; and a second phase error signal, 
representing the phase difference between the transition point of said data signal and 
the rising edge of a second clock signal as being the inverted clock signal of said first 
clock signal, is outputted. 

With respect to claim 4, Figure 3 of Holmqvist discloses the phase comparator circuit 
(31, 32, 33, 34, 35 and 36) as defined in claim 3, wherein, when the transition has 
occurred between 2 consecutive data in said data signal (input signal), a first reference 
signal (clock state), having a time width ranging from the rising edge of said second 
clock signal to the rising edge of said first clock signal, is outputted in order to determine 
the increase or the decrease of the pulse width of said first phase error signal; and 
when the transition has occurred between 2 consecutive data in said data signal, a 
second reference signal, having a time width ranging from the rising edge of said first 
clock signal to the rising edge of said second clock signal (fire signal), is outputted in 
order to determine the increase or decrease of the pulse width of said second phase 
error signal. 

With respect to claim 5, Figure 3 of Holmqvist discloses a phase comparator circuit 
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(31, 32, 33, 34, 35 and 36) for operating with a clock signal (reference clock) whose 
period is 2 times the unit time width of an inputted data signal (input signal), said phase 
comparator circuit characterized in that; the pulse width of the phase error signal 
representing the phase difference between the transition point of said data signal and 
the transition point of said clock signal is extended by the time width corresponding to 
the unit time width of said data signal. 

With respect to claim 6, Figure 3 of Holmqvist discloses the phase comparator circuit 
as defined in claim 5, wherein the first phase error signal, representing the pulse width 
as being the phase difference between the transition point of the data signal of the 
even-number sequential order and the rising edge of the said clock signal, is outputted; 
and the second phase error signal, representing the pulse width as being the phase 
difference between the transition point of the said data signal of odd-number sequential 
order and the falling edge of said clock signal, is outputted. (Note the clock signals are 
complementary and thus give and even and odd sequential order.) 

3. Claims 1 and 3-6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Summers (GB 2089601). 

With respect to claim 1 , figure 7 of Summers (GB 2089601) discloses a phase 
comparator circuit (701-706 and 710) for operating with a clock signal (CK) whose 
period is 2 times the unit time width of an inputted data signal (DP), said phase 
comparator circuit characterized in that; said data signal is inputted to a first latch circuit 
(701) and a second latch circuit (703), said first latch circuit performs the latching 
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operation thereof with a first clock signal (CK), and said second latching circuit performs 
the latching operation thereof with the second clock signal (CK bar), as being an 
inverted clock signal of said first clock signal; the output of said first latching circuit is 
inputted to a third latch circuit (702), the output of said second latch circuit is inputted to 
a fourth latch circuit (704), said third latch circuit performs the latching operation thereof 
with said second clock signal, and said fourth latch circuit performs the latching 
operation thereof with said first clock signal; and an exclusive OR (705) of the output 
from said second latch circuit and the output from said third latch circuit is used as a first 
phase error signal, and an exclusive OR (706) of the output from said first latch circuit 
and the output from said fourth latch circuit is used as second phase error signal. 

With respect to claim 3, Figure 7 of Summers discloses a phase comparator circuit 
(701-706 and 710) for operating with a clock signal whose period is 2 times the unit time 
width of an inputted data signal (DP), said phase comparator circuit characterized in 
that; a first phase error signal, representing the phase difference between the transition 
point of said data signal and the rising edge of a first clock signal as the pulse width, is 
outputted; and a second phase error signal, representing the phase difference between 
the transition point of said data signal and the rising edge of a second clock signal as 
being the inverted clock signal of said first clock signal, is outputted. 

With respect to claim 4, Figures 7 nad 9 of Summers discloses a phase comparator 
circuit as defined in claim 3, wherein, when the transition has occurred between 2 
consecutive data in said data signal (DP), a first reference signal (905), having a time 
width ranging from the rising edge of said second clock signal to the rising edge of said 
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first clock signal (CK), is outputted in order to determine the increase or the decrease of 
the pulse width of said first phase error signal; and when the transition has occurred 
between 2 consecutive data in said data signal, a second reference signal (906), having 
a time width ranging from the rising edge of said first clock signal to the rising edge of 
said second clock signal, is outputted in order to determine the increase or decrease of 
the pulse width of said second phase error signal. 

With respect to claim 5, Figure 7 of Summers discloses a phase comparator circuit 
for operating with a clock signal whose period is 2 times the unit time width of an 
inputted data signal, said phase comparator circuit characterized in that; the pulse width 
of the phase error signal representing the phase difference between the transition point 
of said data signal and the transition point of said clock signal is extended by the time 
width corresponding to the unit time width of said data signal. (Note: the functionality is 
inherent in the circuit.) 

With respect to claim 6, Figure 7 of Summer discloses the phase comparator circuit 
as defined in claim 5, wherein the first phase error signal (output of 705), representing 
the pulse width as being the phase difference between the transition point of the data 
signal (DP) of the even-number sequential (because it is the complement of the odd) 
order and the rising edge of the said clock signal (CLK), is outputted; and the second 
phase error signal (output of 706), representing the pulse width as being the phase 
difference between the transition point of the said data signal of odd-number sequential 
(because it is complement of the even) order and the falling edge of said clock signal, 
is outputted. 
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With respect to claim 9, Figure 7 of Summers discloses phase comparator circuit 
(701-706 and 712) for operating with a clock signal whose period is 2 times the unit time 
width of an inputted data signal, said phase comparator circuit characterized in that; the 
pulse width of the phase error signal representing the pulse width, as being the phase 
difference between the transition point of said data signal (DP) and the transition point 
of said clock signal (CK) , can be extended by any desired time width. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 7-8 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Abe (US 5359298) in further view of Summers (GB 2089601 A). 

With respect to claim 7, Figure 1 of Abe discloses a CDR circuit including a 
phase comparator circuit (12 and 22), a charge pump circuit (14 and 24) and a loop filter 
(16 and 26), operating with a clock signal (CLK) whose period is 2 times the unit time 
width of an inputted data signal, and characterized in that; said phase comparator circuit 
outputs a first phase error signal, representing the pulse width as being the phase 
difference between the transition point of the said data signal and the rising edge of said 
clock signal, and a second phase error signal, representing the pulse width as being the 
phase difference between the transition point of said data signal and the falling edge of 
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said clock signal; when the transition has occurred between two consecutive data in 
said data signal, said phase comparator circuit outputs a first reference signal, having a 
time width ranging from the falling edge of said clock signal to the rising edge of said 
clock signal, and a second reference signal, having a time width ranging from the rising 
edge of said clock signal to the falling edge of said clock signal; said charge pump 
circuit comprises a first charge pump (14) circuit for receiving the input of said first 
phase error signal and the input of said reference signal, and a second charge pump 
circuit (24) for receiving the input of said second phase error signal and said second 
reference signal; and the source current to flow into said loop filter according to the said 
first and second phase error signals and the sink current to flow into said loop filter (16 
and 26) according to said first and second reference signals are designed to become 
equal with each other when the phase of said data signal and the phase of said clock 
signal coincide with each other but fails to show the details of the phase comparator or 
the charge pump. Figure 7 of Summers discloses a phase comparator (701-706 and 
710) and a charge pump (203 and 707). It would be obvious at the time the invention 
was made to one of ordinary skill in the art to use the for the purpose of synchronizing 
the data pulses. 

With respect to claim 8 the above combination produces the CDR circuit as defined 
in claim 7, wherein said charge pump circuit includes a current supply means (708) to 
be controlled by external voltage ((+) or (-)) so as to adjust the ratio between said 
source current and said sink current. 
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With respect to claim 10 the combination above produces a CDR circuit including a 
phase comparator circuit, a charge pump circuit and a loop filter, operating with a clock 
signal whose period is 2 times the unit time width of an inputted data signal, and 
characterized in that; said phase comparator circuit extends the pulse width of the 
phase error signal, as being the phase difference between the transition point of said 
data signal ant the transition point of said clock signal, to any desired amount and 
outputs the phase error signal to said charge pump circuit. 

With respect to claim 1 1, the circuit above produces a phase comparator circuit for 
operating with a clock signal whose period is equivalent to the unit time width of an 
inputted data signal multiplied by any natural number, said phase comparator circuit 
characterized in that; the pulse width of the phase error signal representing the pulse 
width, as being the phase difference between the transition point of said data signal and 
the transition point of said clock signal, can be extended by any desired time width. 

With respect to claim 12 the combination above produces a CDR circuit including a 
phase comparator circuit, a charge pump circuit and a loop filter, operating with a clock 
signal whose period is equivalent to the unit time width of the inputted data signal 
multiplied by any natural number and characterized in that said phase comparator 
circuit extends the pulse width of the phase error signal, as being the phase difference 
between the transition point of said data signal and the transition point of said clock 
signal, to any desired amount and outputs the phase error signal to said charge pump 
circuit. 
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Allowable Subject Matter 

6. Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

With respect to claim 2, the prior art of record fails to suggest or disclose the 
phase comparator circuit as defined in claim 1 above wherein the output of the second 
latch and the output of the first latch are connected to a first and second delay and the 
exclusive OR output from the 1 st delay and the output of the 3 rd latch is used as the 
phase error signal and the exclusive OR output from the 2 nd delay and the output of the 
4 th latch is used as the second phase error signal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khareem E. Almo whose telephone number is (571) 
272-5524. The examiner can normally be reached on Mon-Fri (8:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tim Callahan can be reached on (571) 272-1740. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1006^ A 
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